Study of the functional organization of a novel adenylate cyclase signaling mechanism of insulin action.
In this study we continued decoding the adenylate cyclase signaling mechanism that underlies the effect of insulin and related peptides. We show for the first time that insulin signal transduction via an adenylate cyclase signaling mechanism, which is attended by adenylate cyclase activation, is blocked in the muscle tissues of the rat and the mollusk Anodonta cygnea in the presence of: 1) pertussis toxin, which impairs the action of the inhibitory GTP-binding protein (Gi); 2) wortmannin, a specific blocker of phosphatidylinositol 3-kinase; and 3) calphostin C, an inhibitor of different isoforms of protein kinase C. The treatment of sarcolemmal membrane fraction with cholera toxin increases basal adenylate cyclase activity and decreases the sensitivity of the enzyme to insulin. We suggest that the stimulating effect of insulin on adenylate cyclase involves the following stages of hormonal signal transduction cascade: receptor tyrosine kinase --> Gi protein (betagamma) --> phosphatidylinositol 3-kinase --> protein kinase C (zeta?) --> Gs protein --> adenylate cyclase --> cAMP.